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[3SI?S] mo\ 

[mz&m 0006 

[HI ft 81 Xt] 2000.12.28 

iw&°\ mm u&m &x\9} mz\b mmm mm 

[i*S°l §°S§!] A machine for Si crystallization and method of 

crystal I izing Si 

[ft£! 21] 

[§§!] mx\ .mm± mh\a ^isai- 

[§£J2]3E] 1-1998-101865-5 
[CH£IS!1 
[fe!9] 

[ CH Bl S! 3 E ] 9-1 998-000534-2 

[51?ia§^Sj£] 1999-001832-7 
[USX*] 

[£S°I §§i 

[&IS°I S?fi;i] JUNG.YUN-HO 

[^&Je^&!S] 650108-1067825 

152-761 

[^^i ais^^ai =?^=? =?^m =?^mo\wm. 111-1202 

[^5j] KR 

[^xu ^§is hi 425° i asoii 9.\m mm, m^\g 160221 

oil 9\m sagAi m m=?muo. ch ai^j 

(21) 

v\&m&m 20 a 29,000 

[^fAhgojg] 0 a 0 £j 

p?da^as] 0 a 0 

[£JAIS?5] 5 m 269,000 gj 

[IMI] 298,000 S! 

[g«Ai#] 1. 22fA1- SAilA1(ES)_1S 
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€■ 4* 3 €3 ^Sf, Jg^Sj- ^o}4. ^ofl^ f. 

2^3^8- ^*Rr SLS^l^, on- o]-g.$ #e^^E}^ ^^IM #f_V ^o)cf. 

°l^Kr X-YiEfloj^s SLS^«1 # A oM 4iaf JH^JL o]-^5>^ u}^ 

3 O]^ iEflolxH- ^SH, ^<^# MtfflS -g-^^ ^ fl"£7> O^Sf 

* nflfe *l^fV oj^o] ffll-HTll ^l^S]^ Aj. 7 ] u }^el o]%- +l))o)x)^ v\ 

i3f -g-*H Tj^sf ^-g- ^l^^Cf. 

£ 4 
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#*]Sr ^-g- *>v*?HA machine for Si crystallization and 

method of crystallizing Si} 



£ 1^ ^4^\ SLS^s}- ^-Hll- 7fl^^j S^ltr £i£o]^ ; 

£ 2fe l^^r #«8^ ^-g- «v°M 71^-8: 

£ 3a ifl*l £ 3c^ f^efl^ SLS^ y ll- °1-§-*H, ^-i- ^ 

£ 4fe SLS ^^Sf ^-tiH- 7fl5f^ £^o] ji ) 

£ 5a £ 5c^r £ SLS ^33- ^el^g- 



132 : SLS^-w] 136 : z])o]z\ 

138 : 4^3 140 : 

142 : 144 : ^# 

146 : X-Y^3)oH 160 : *}^3. °]%- ^t]]o)x) 
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<11> £ ^^^fr ^^Hir =L ^"Oll- oj-g-^ 

<12> ^m^S, ^5]?r: #b)H1 44 ti] ^ ^ ^ ^ ^(amorphous silicon)^ ^ 
^-^(crystalline silicon).^ M-fe- ^ 

<13> Aj- 7 ] Hl^^ ^£1^-8: ££0^ ^(thin f ilm )^ *8^«Hr 3} o| 

7Br*H, ^ ^ -§"§r^-§: -R-ejl- 71^-0.5. Af-g-^ oj^jsfl^diquid 

crystal panel )°^ ^Kswitching device) 0 !] A>-g-^}-cf. 

<i4> ^e]^ ^£ ^^^^ #y)q ^5)^ *] 

<is> tfl^, jl^^I £ sfl^ <g^H^3s, «J*I|<§ laptop computer), «^ 

(30cDf/VS)°| -H^4 ^ ^ ^M§*I^-( leakage current))^ s±± 

-g-g: ^f-^ 4^ ^B^(poly crystalline silicon)^ -§--g-# ja.^ 

<16> Cf^^ ^gj^ MVrto] £7)3 ^o. ^^^( grain )^ 371 <H1 3. uj- 

<i?> 4aH, °1 3 tr -H3*H ^5]^ M^s}- sfe « 0 i-«H 3. 01-5. aj^.Hj7 
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$ ^-^-8: ^2:^ SLS(sequential lateral sol idi f ication)(<£^°J 

<18> A oM SLS 7)^ ^e]^ ZLsfl^lo] ojjav ji^i- ^ejs^ ^31^14 ^ ^ 

tfl^H ^ u <^-°-3. ^#3-tHr *K1£ °1 -8-tb 51^, efloix-i 414*14 H7 ) 
^ efl 0 ]^^(laser beam)sl ^A}y^o} o] -§.-§- 3^47)! ^e)^ ZLeflo]^- ±% 

o) ^o]dV^- ^#:# X\Q Hl^^ ^Ja. Hj-n)-^ ^5±X\?)^ ^Jojcf. 

<19> °1b1*> SLS7l^^ ^is\7) SLS #*1tt °l*h £ io|| 44 ^-4. 

< 2 o> #7l SLS #«l(32)^r eflol^ «K34)^- M*Hr eflojx-] 1^#*1 (36)3, Aj- 7] z]]o ] 

4^ SA)-A]7l^ d>^3(38)^, #7l P>i^(38)^ #, 5r>«-o]l ^^s>c^ Al-71 
4^31- f-4^ ^ol7^Hi(34)# <H^*V ^r^Rr ^4i^l^(42)5. ^£4. 

<21> #7] 3H7i«1 ^-^#^1(36)^ #^HH 7f^£]4 Eflol^^^- W 0 V^Al7]j7, 

Efl^f^olEi(n]£Al)l- f-4Al^ Eflol7]Ol^ oljui^] 3711- S^4ZL, #7l ^fe(40) 

# ti]( 3 4)-§r SA>4t11 514. 

<22> ^- 7 1 4^ H (38)<H1 ^Htt «1^ ^el^ 440) 1§#£ 7l^-(44)ol JL 

<23> o|ufl f ^Sflofl^ #71 aj ^^](3 6 )4 AJ-7) 4^1(38)^ c^ofl J7^ 

Si 0 ! Slxr ^°c)H, #71 ^#(44)2] ^.g. ^447] ^gflA^ # 7 1 X-Y^Efl 

°1^1(46)# ^1^4711 °l-^4°} ^0.5.^1 ^^-g- 4« H-^ t £14. 
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<24> £^ ^oJ|^ f #71 n}^H(38)fe #71 $}o)z\ ^X\?]^ i=:n}.^<*o] t\ 

^4 ^(A)4, e>l°H l^Kr #7l #5(AMH5] <S^°] ^<3<*(B)iL5. ^ 

<25> o]nJ| f #71 p>^H<H1 ^(A)4 M«l*r 1*} 4*ti 

^ *3el€- £^4 :^o]4 a7l# ^^H, #7] ^4 4?^4 £30. ^ ^#*V 

<26> 44 f^4 SLS £33- #4* ^1-8-SH ^4^* £33-*>*r y o v ^-§- 

lH-£4. 

<27> ^y>^_o^ ( ^£ ^Sl^ Hl^^ Ajag nV-g- a^V $ ^ofl o)f o^^H 

<28> A o > 7 ) <§ofl uVnKg. o] ^§>^ S-^ o] & 7 ] ^d\) , #7l 4^ ^ <g 4 

-a- i*>s. ^4 *h #^412}- 4*m ^-2-44. 

<29> 2fli4^, 44 *H444 ^^o\]^r ^444 K^o) nflJjL T^o^ 

<30> £ 2 ^ i^iSj- 4^* 44^ <£*f&°] ^4^1 433 ^4^(52)44 ^#5} 

4#(54)44. 

<3i> saI^ 44 ^-ol ( eflo^ ai-g- ol-g-ti" 33*^ 71^(54)4 # ^4°fl 1 

^4 ^ &4. 
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tfl^A^L #7] *>q-3 v\^EL(SL IS] 38)1- <^»1 ^1*>JL, =L nflp]-Cf 

<34> o]*}., £ 3a ifl*] £ 3c» til^^ ^el^ bJ-s] ^s*- ^^^-cf. 

<35> o]^, £ 3a vfl^l £ 3c^ #sfl^ SLS °l-g-# ^3 1^3)- 

<36> £ 3a^ eflo]^ aj-g- 1*}. ^4^1-^1- ^el^oi ^2]?^ ^ 

#311- S.^°]4. 
<37> til^^ ^33. *W52)sj #^-°fl 3*1*}- -*7l 4iH(D]£Al)f ^ eflo] 

*i y J^T l*r SA>^4. °H, 24^ ^71 n>i^oll 4^o] ^(t= 

IS] AH Sl«fl -t-§-^ (D,E,F)AS *h*K52)* ^ q^tt. 

% + , #7] °HM*lS) ^-71 H]^ HV^-ol ^ 

3J.5E.s1 JI ^ ^(complete melting regime)!- *1~§-OT-. 

<38> # 7 ] ^S\o] oHAj-s).^ eflc)^ Hlo) ^ A f7f U] ^ ^ ^E] 

€4. ^71 ^1^(56)^1 tflSfl ^3] ^<H\f4. 

<39> ^3)-^o.5. ( #71 d}a 3( £ xo] 38)ol l £3} (5. IS} A)S] 
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<40> £ 3b^ eflo};*) ^ 2*} SAHH, =l^o] £^ £ a)*|. £ 

^71 1 5)M*] «J *o]l t Aj- 7 j x_ Y iEflol^( £ 1S ] 46)# ^olsj a^Aj 

SAfU eflol^ajofl Aj^ 6fl^ £ * CfA] 

<42> olnfl, i *f 2:A]-^4^ Aje)^ <3<*joj aj^ n^)o](58a)^ 

<43> 2 a> sa]-7> ^(58b)£ 1 2}*fl ZLello](58a) 

*)l^Rr ^e]^ W(58c)AS. ^ 5a4. 

<45> ^*V ; ^7] l-^-^o] ^o. tiV^H, 3. ^^o) yJ-nKg. 



^4", ^^t> W>Sf SLS #«14 €" ^71 v\^EL2) #^-g- -fsfl 

g A°l^ U J# SAf^f^ #^0.3. ol^^^- ^s^r, ^ ^.oflxi 3}C^ ^ min^§^ n] 

^-015.^ o^T^S] o^4. 

t"*f|, X-Y ^Bflo)^l7} o)^t}lL ^-^^1 nfl^x)^ aI^-o] Jf-Aj- 011 
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°1H 12: %S.7\ =££.44- 44*i ^4°144 ^sjj^o] cflig^ ^JS. o) 

3$ i4°14 oj-^ofl ^ ^ ^444 44. 

<48> ^AV^^OI 4444. 

<49> O]^^ ^11- n%*}7] 44 £ ^ o. A j. 7] X -Y^4°14°ti ti )sfl ZL -g-*|°H g 

4 HB>HJ7, Pl^Tj^l- ^5.4 Pf^a. oj-f- :MM4S ii*l<5H, 

& 1"^44 ^1^^ -g-444 &ul 4^3* -g-*H^ aVttj-g. 

4-§-44. 

<50> o]4 £o) til-nV^. ^l^^dl 3=fe 4^ ^ 

ol^434 4^4 41" 4 44. 
<51> 444, £ #7l f^4 SLS 44* 444^r ^14^ A] 

4* 1444 4J4Hd-i- 711^^ ^ 3.4 0.3. 44. 



[^4 ^4 3? 4-8-1 

4^4 44 444?1 44 SLS ^44 44tt 4°M ^44^ 

51144 1H3444; A oM 3H4 4^444 tfl-g-44 444^, :n44 44* x4*J= 

Y44i>.s -g-4°lfe x-y ^4444; 44 x-Y^4444 44 4°14 4^344 4 
°H 444ji, efloi4 f-447^ 4^4 £44^ 4^4; 44 4iH 

# *44 3144 fJ-i: 4#s. ^4tt ^^1Z:4; 44 4^34 4444, 4 
^hi- 4^4-Tfl -g-44^ 4^3 oj-g- ^40] 41. £444. 

^ ^HM] 4-E- #e}44^ 4^ 4 4^-^ 444 44^ 444 #44 4 
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^»l*Kr &7\W, ^7} SLS ^-HHl ^SKf-fl] olo^, g, lol ^ 

IHI^H tfl-§-^H 3*1^1, X^ Y^±3. -g-^jol^ X-Y ^Eflojxlsf 

^M"^^ D}A a ^ i aI-7] ul^=LQ o^^5]o] D>^aLl- nj^^Tfl 

3 0 1tt 4ia ^Bflo)^]^ SLS^Sf- ^ ^ ^"71 X-Y iEflol*]ofl 

oi^ ^a>^h, A oM *i) i i^ofl ai^^i ^*q^8: «J|^ ^ # 

314: ^"71 Jl^-S). A o V 7 ] ! ;^o} ZLBflolo) ol^^H 

<54> ojufl, Aj.71 zLeflo]^ ^ig^o. eflo]7i aj-g- ^a^o} ^s]-*Rr ^e]^ 

<55> Aj-7] pj^g. ol^^M*]^ #7] 1^ z]]o]x] ZL 3] £1714 

^4 ^ 7^5. ^-71 4^3f °)-§^Rr 3* *>4. 
<56> AJ-7) nf^H^ o]^ Tie]^ ^ im9l *V4. 

<57> ol^f, 5L^^r tis}^ ^ofl 4€- SLS £33- #w]4, °1# °l-g-*}- § 

2^3^ I^S}- ^-g- ofsflo} ^A]ol)l. ^-sfl a M |§1 ^3.4. 

22-10 
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<58> — *}X\q) - 

<59> £ 4^r ^"^ofl XtyM. SLS ^-a]!- 7fl^^O] ^JEolcf. 

<60> £ a1*V 44 go], £ ^o)! 4= ^4 ^> al ^ efloj^ H1Q34M- M*Rr $}o] 
^ ^^1(136)4, #7l Eflolx-I ^ i££<a eflolxi ^#a]71^ 

^31^(140) 4, 2fl°l^ °J-§- ^(A)-g- -f-sfl 4¥ir 4^3(138)4, ^71 4^(138) 
3 *Hf<>fl 3l*l*H ^£11- -f-^ eflol^i|i(i34)4 371=. ^4 uj^.^ ^ 

^ ^31^(142)1- 3Lf-^4. 

<61> 2 c^ ) 4V 7 1 4^3(138)^1 tfl-g-SlTr 3*Hl^r «1^^ ^Bl^ 7 ] 

(144)°1 jL^sl X-Y^Eflol4( 146 )7l- 4*1^4. 

<62> oh, ^ ^ofl 4^ SLS^-al^ 4i3 oi^ iEfloi4( 160 )i- 43. if-^4. 

<63> Aj-7] p^3 (138)1 . ± ^o) ^±3. 4^3 ol^ ^Eflol4(l 60 )ofl Jl^SH, #7) 

4^3. ol-f-itfl 014(160)4 ^Mofl 44 ^ ^o) p]^^ Q] ^. ^ ^ o^4 ^ 

4iH ^14(160)^ ZL ^-SL7\ 47l nfl^o]] ol^4j7 A ]£o) aV 7 ] X-Y^^o] 

<64> 444, 43^ ^sl^ 44-a- #^4^s l^s}-*Rr ^MHH, M ifl4M4 

efl°H D]^7l5l o^a. Aj. 7 ] 4^ H ^Eflol4( £ 40] 160)1 - ol^-^- pfia.4 °- 

3°,H ^*ti ^Htb4. ^, *1 1-^- lflofl4 5 flol4 «lol ^Af£l^ oJ<*o. Al ^o] 0.4 

ojol o},£ 4^a(138)5l -5-4^—5. ^4W. 

<65> oH, A o V 7 j 4>,H ^Efl ol4(l 6 0)4 oj 4 ^4- #3 5) 4 $1 71 nfl£-ofl 7^4 

1-^-^:45. ^^}uy Aj.7) x_ Y ^Eflol^^. 4-g-*>4. 
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4#-§- SM H- ^ $14. 
<67> o]sK £ 5a 44 £ 5c!- #244 4-E- SLS^-hII- 4-§-t!- ^ 

4 ^W.CE 5a 44 £ 5b^ t!" l-it#44 4# f-4 ^$4.) 

<68> £ 5 a oil £A]t}- 44 £oj , ^4^4(143H #44 7 14(144)# X-Y iefl 

°14U60)4 & ^-71 4^(138)4 4--*.^ w D i(139)^r ^4?}-4. 

<69> 44 eflol^ bi(139)^- ^"71 4i3o|l ^€ 4^4 ^3(A)^§- ^*fl 4¥44, * 

1:^44 ^S]^ aVuV-g. ^^(G,H, 1)^-5. oflAj- 4^ 4^4. 

<70> gflol^ HI ^^711 34, ^4 ^4^8: ^43 £4 a] ^ ^ 4 

^4 ojjAV aj^o} ^^(i50)o1)A-1 ZLEflo](i48a)ol 4444 44. °H ^44(150)4 
H7]^ 44 ^3KA)4 HwH) 44 44^& ^ &4. 
<?i> 4^-^-S., 4^3. ^Efloi4(i60)l- oi-g-sH, a o v 7 ] p^ H(138)# av 7] zLeflo]^ 
444 444 4£- 444 444tt ^ °1^44. 

<72> o]4 ^-ol f}v\ c 5bo) | ^. ol> ^. 7l n j.^ 3 o^ ^^(A)-a- 44 

^e]^ 44 ^ ^444 4^(G,H,IH1 e^44 4444 34, 44 4#(i44)# 3- 
34 34 ^ 14« 2* ^ iI4. 

<73> a> 7 ] 0.31 o] 4^(138)0)] z)}o)z\ Hl.fi. 2444 44, 3)0] 

^ 4^°fl 4*fl -§-44 f-444 1 4 24 nfl4 £3<834 4^4 o]ojj 

^4 *144 ^b1^4^ 4°14 £4. 

<74> £C f4 HI 2:4-1- ^4 4 £ , 44 4 1 24 nfl ZL5flo](£ 5a3 



22-12 



1020000083763 2001/7/ 
148a W *l = ( S eed)5. 3-§-*H ^ ^^(148b)# ^ 

<?6> oh, # 7 } <8q(G,H,lWH ^£ nell^oi f« Tjo. nefl<ys] 

*1H ^ &4. 

<77> 4-§--°-5L, <£44 tb 1:^KA)4 ^^5]-7> 5_!f- #4^, ^^^^-o] 0] = 

<H44 QSr 4^ 44^4. 
<78> olttfl, ^-71 ol^^ ufl^ #4 4^ ^t]]o)7](S. 44 160) iL4 



[^4 s41 

44*1, £ ^<>\) 4^- SLS^S]^ ^2}- #4^7, 3.7)7} ^JL v}±7\£\ ^^ 7 > 
^#*V o]^ ^Eflol^]^- ^o- ^71-^-0.5.^), ^-3.7} e X-Y^Efl cl^ll- 4-g~4^ 

^iL4 °1-^^>J1 ^4*Rr 4#°1 ^Al^V-g- + oi^ ^47]. 014 
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[3?* 1] 

#7l ello]^ «M§#*H) ^ o.£ H <$x]t}jL, ^ Y^JliiL -§-*H^ x-Y 

^7l ^SH, 4^3f Dl^^l ^-310]^ p^a. ol^ iEflo]^ 

2] 

«]^^ ^-g- aj-nVo] 7 ]^# ^ti^Hr ^7^1^}-; 

#71 71^ SLS #hW ^-zv^cfl ^o^, 

-£-*M^ X-Y iEflo]^^ Aj. 7 ] X-Y^Efloj;*j<4 Aj. 7 ) ^o]7i A>o)ofl c^f-Jl 

<H D fi3t ol^^Tll -g-3lo)i^ d}a 3 AiEflo)^^ SLSl^S)- #H]<>] ^ 

^ #71 X-Y ^ElMxHl # 7 ] 7 ]^f JL^Hr cj.^51.; 



22-15 



1020000083763 2001/7/ 

4; 

#71 n}^£L o]Jg- ^El) ol ol-g-s]-^ u}a 3 | d]^*> 7l E) ^ o]^*V ^ efl o] 

*i ti J^r sa^h, #7l i hS]u ^°fl ^Sl^# <2j#3}- #7fl 

#71 ^51^ °Jj#£- Jl#5}- Sl^i #71 1 ^£l^ zteflolol ^i^H 

^ ##*Hr ^741 sf; 

#71 4^ nl^^^oilAi zj-z]- *^ a^j-*v neflola}- neflolo] ^#^H 

#71 X-Y^3H*liiL #71 7l^# °1^H, ^7l 7l ^- # 1^5|-5l^ H] ^ 

1- SLS 

3] 

^1 2 #ofl 5^*1, 

#71 ZL^olai ^aj^o. eflo^-l ai^- sa^H l^sf^fe ^-g- <^ ^ a}^- 
*V ^40] SLS l^s}- 
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4] 

*ll 2 &°H, 



[3^* 5] 
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38 Y////A V///A V///AV ///A 



32 



44 



x-^^|o|x| 



46 
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[-£ 3a] 
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IS. 4] 




,38 V////A Y////A W//A^y/A —=^\o\n 



144 



160 



X-^Ej|0|X| 



Y-^E)|0|X| 



146 



132 



5al 



138 / 



139 



77m 



143 144 



X-^EflO|*| 
I Y-^E«0|X| | 7 



146 
146 



160 



\ a\±R Oil- ^EjlO|X| 



150 



148a 



"ST" 



\ 

144 
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[£. 5b] 



ttuih 



r 



145 



\ II 



X-^E)|Q|X| 
Y-^EJ|0|X| 



160 





\ 

144 



[51 5c] 

Y////A V///A V///A W/M r 



1 



X-^EflO|*| 
Y-^EflO|X| 



\ 

144 



160 



P^g 0|^ ^EflOlX| 
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